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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of Species 1, sub-species 1a, 2a, and 3a in 
the reply filed on 12/24/2005 is acknowledged. Non-elected claims 4, 23, 24, 26-35, 40, 
59, 60, and 62-66 are withdrawn from consideration. 

Claim Objections 

Claim 9 is objected to because of the following informalities: in line 2, "from a 
distance" should be deleted. Appropriate correction is required. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 9, 37 and 45 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 1 and 37 recite the limitation "the body portion" in line 3 (claim 1) and line 
2 (claim 37). Claims 1 and 37 recite the limitation "the top face" in line 4 (claim 1) and 
line 3 (claim 37). There is insufficient antecedent basis for these limitations in the 
claims. 

Claims 9 and 45 recite the limitations "second distance" and "first distance" in 
lines 3-4 (claim 9) and line 3 (claim 45). There is insufficient antecedent basis for these 
limitations in the claims. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 1, 2, 12, 18, 20, 22, 36-38, 48, 54, 56, and 58 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kim et al. (U.S. 2001/0006252). 

Regarding claim 1, Kim et al. teaches a method of making a semiconductor 
package, comprising providing a semiconductor carrier comprising at least a first flexible 
appendage (left-hand side of carrier in Fig. 13) connected to a body portion (central 
portion of Fig. 13— the right-hand side is taken to be a second flexible appendage 
attached to the central body portion), each flexible appendage having a top face and a 
bottom face (upper and lower faces in Fig. 13), and the body portion having a top face 
and a bottom face (upper and lower faces in Fig. 13), a first semiconductor device and a 
second semiconductor device (426 and the chip to its right in Fig. 13), each having a 
front face (bottom surface of device in Fig. 13) and a back face (top surface of device in 
Fig. 13), the first semiconductor device and the second semiconductor device 
connected to the first flexible appendage with the front face of each semiconductor 
device facing the top face of the first flexible appendage; and forming a first fold in the 
first flexible appendage so that the back face of the first semiconductor device overlies 
the back face of the second semiconductor device (Fig. 14). 

Regarding claim 37, Kim et al. teaches a semiconductor package comprising a 
semiconductor carrier comprising at least a first flexible appendage (left-hand of carrier 



Application/Control Number: 10/815,496 Page 4 

Art Unit: 2813 

in Fig. 13) connected to a body portion (central portion of Fig. 13 — the right-hand side is 
taken to be a second flexible appendage attached to the central body portion), each 
flexible appendage having a top face and a bottom face (upper and lower faces in Fig. 
13), and the body portion having a top face and a bottom face (upper and lower faces in 
Fig. 13), a first semiconductor device and a second semiconductor device (426 and the 
chip to its right in Fig. 13), each having a front face (bottom surface of device in Fig. 13) 
and a back face (top surface of device in Fig. 13), the first semiconductor device and 
the second semiconductor device connected to the first flexible appendage with the 
front face of each semiconductor device facing the top face of the first flexible 
appendage, and the first flexible appendage having a first fold therein so that the back 
face of the first semiconductor device overlies the back face of the second 
semiconductor device (Fig. 14). 

Regarding claims 2 and 38, Kim et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches forming a second fold in the first flexible 
appendage so that a portion of the bottom face of the first flexible appendage underlying 
the first semiconductor device also overlies the top face of the body portion (Fig. 14). 

Regarding claims 12 and 48, Kim et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches bonding the first semiconductor device to the 
second semiconductor device with an adhesive (paragraph 0013). 
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Regarding claims 18 and 54, Kim et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches that there is no spacer between the back face of 
the first semiconductor device and the back face of the second semiconductor device 
(Fig. 14). 

Regarding claims 20 and 56, Kim et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches that the body portion is flexible (note fold in body 
portion in Fig. 14). 

Regarding claims 22 and 58, Kim et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches that the carrier comprises a flexible circuit 
(paragraph 0008). 

Regarding claim 36, Kim et al. teaches a method of making a semiconductor 
package as set forth in claim 1, and further teaches forming a fold in the body portion 
(Fig. 14). 

Claims 1-3, 12, 17-20, 22, 37-39, 48, 53-56 and 58 are rejected under 35 
U.S.C. 102(b) as being anticipated by Primavera et al. (U.S. 2002/0044423). 

Regarding claim 1, Primavera et al. teaches a method of making a 
semiconductor package, comprising providing a semiconductor carrier comprising at 
least a first flexible appendage (22 in Fig. 7A) connected to a body portion (32 in Fig. 
7A), each flexible appendage having a top face and a bottom face (upper and lower 
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faces in Fig. 7A), and the body portion having a top face and a bottom face (upper and 
lower faces in Fig. 7A), a first semiconductor device and a second semiconductor 
device (both labeled 10 in Fig. 7A), each having a front face (bottom surface of device in 
Fig. 7A) and a back face (top surface of device in Fig. 7A), the first semiconductor 
device and the second semiconductor device connected to the first flexible appendage 
with the front face of each semiconductor device facing the top face of the first flexible 
appendage; and forming a first fold in the first flexible appendage so that the back face 
of the first semiconductor device overlies the back face of the second semiconductor 
device (Fig. 7B). 

Regarding claim 37, Primavera et al. teaches a semiconductor package 
comprising a semiconductor carrier comprising at least a first flexible appendage (22 in 
Fig. 7A) connected to a body portion (32 in Fig. 7A), each flexible appendage having a 
top face and a bottom face (upper and lower faces in Fig. 7A), and the body portion 
having a top face and a bottom face (upper and lower faces in Fig. 7A), a first 
semiconductor device and a second semiconductor device (both labeled 10 in Fig. 7A), 
each having a front face (bottom surface of device in Fig. 7A) and a back face (top 
surface of device in Fig. 7A), the first semiconductor device and the second 
semiconductor device connected to the first flexible appendage with the front face of 
each semiconductor device facing the top face of the first flexible appendage, and the 
first flexible appendage having a first fold therein so that the back face of the first 
semiconductor device overlies the back face of the second semiconductor device (Fig. 
7B). 
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Regarding claims 2 and 38, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches forming a second fold in the first flexible 
appendage so that a portion of the bottom face of the first flexible appendage underlying 
the first semiconductor device also overlies the top face of the body portion (Fig. 7B). 

Regarding claims 3 and 39, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 2 and a semiconductor package as set 
forth in claim 38, and further teaches bonding a semiconductor device to the body 
portion prior to forming the second fold, and wherein the first semiconductor device 
overlies the semiconductor device bonded to the body portion (Fig. 20 shows bottom 
chip 10 secured to rigid carrier 70 of the body portion; paragraph 0061). 

Regarding claims 12 and 48, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches bonding the first semiconductor device to the 
second semiconductor device with an adhesive (74 in Fig. 20; paragraph 0061). 

Regarding claims 17 and 53, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches that at least one of the first and second 
semiconductor devices further comprises an electrically conductive bump connecting 
the semiconductor device to the first flexible appendage (Figs. 7A-7B). 

Regarding claims 18 and 54, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 



Application/Control Number: 10/815,496 Page 8 

Art Unit: 2813 

forth in claim 37, and further teaches that there is no spacer between the back face of 
the first semiconductor device and the back face of the second semiconductor device 
(Fig. 7B). 

Regarding claims 19 and 55, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches an electrical connector extending from the body 
portion (solder connections in Figs. 7A-7B). 

Regarding claims 20 and 56, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches that the body portion is flexible (paragraphs 0044, 
0046). 

Regarding claims 22 and 58, Primavera et al. teaches a method of making a 
semiconductor package as set forth in claim 1 and a semiconductor package as set 
forth in claim 37, and further teaches that the carrier comprises a flexible circuit 
(paragraph 0046). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/815,496 Page 9 

Art Unit: 2813 

Claims 5-8, 10, 11, 13, 41-44, 46, 47, and 49 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Primavera et al. (U.S. 2002/0044423) in view of 
Shibata et al. (U.S. 2002/0127773). 

Regarding claims 5 and 41, Primavera et al. teaches the method of claim 1 and 
the packaging of claim 37 (note 35 U.S.C. 102(b) rejection above), but does not teach 
that the first semiconductor device further comprises a first alignment key and the 
second semiconductor device further comprises a second alignment key matable with 
the first alignment key, and mating the first alignment key with the second alignment key 
when the back face of the first semiconductor device overlies the back face of the 
second semiconductor device. 

Shibata et al. teaches two semiconductor devices (20 and 10 in Fig. 1a), one of 
which comprises a first alignment key (bumps 22 in Fig. 1a), the other of which 
comprises a second alignment key (bumps 12 in Fig. 1a), and joining the semiconductor 
devices so that the alignment keys mate (Fig. 1c). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to combine the teachings of Primavera et al. and Shibata et al. by 
mating the two semiconductor devices face-to-face, as taught by Primavera et al., and 
further forming alignment keys (bumps) that mate together with the devices are joined, 
as taught by Shibata et al. The motivation for doing so at the time of the invention would 
have been to facilitate joining the devices, as taught by Shibata et al. (paragraph 0024). 

Regarding claims 6, 7, 42, and 43, Primavera et al. and Shibata et al. together 
teach the method of claim 5 and the packaging of claim 41. Shibata et al. further 
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teaches forming both of the first alignment key and the second alignment key by 
depositing a raised feature on the back face of one of the first semiconductor device 
and second semiconductor device (Fig. 1a; paragraph 0022). 

Regarding claims 8 and 44, Primavera et al. and Shibata et al. together teach the 
method of claim 5 and the packaging of claim 41. Shibata et al. further teaches that the 
first alignment key comprises a raised feature spaced a distance from a side edge of the 
first semiconductor device (Fig. 1a). 

Regarding claims 10, 11, 46, and 47, Primavera et al. and Shibata et al. together 
teach the method of claim 5 and the packaging of claim 41. Shibata et al. further 
teaches that the first alignment key comprises a raised feature positioned near a side 
edge of the first semiconductor device and the second alignment key comprises a 
raised feature spaced a distance from a side edge of the second semiconductor device 
(Fig. 1a). 

Regarding claims 13 and 49, Primavera et al. and Shibata et al. together teach 
the method of claim 5 and the packaging of claim 42. Shibata et al. further teaches 
depositing an electric insulation layer on each of the first and second semiconductor 
devices and thereafter forming the first alignment key on one of the first and second 
semiconductor devices and forming the second alignment key on the other of the first 
and second semiconductor devices (paragraphs 0021-0022). 

Claims 14 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Primavera et al. (U.S. 2002/0044423) in view of Shibata et al. (U.S. 2002/0127773) 
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as applied to claims 13 and 49 above, and further in view of Tago et al. (U.S. 
2002/0090756). 

Regarding claims 14 and 50, Primavera et al. and Shibata et al. together teach 
the method and packaging of claims 13 and 49 (note 35 U.S.C. 103(a) rejection above), 
but do not teach that the forming of each of the first and second alignment keys 
comprises depositing a material comprising copper. 

Tago et al. teaches a method of bonding two semiconductor devices using 
alignment keys (bumps) comprising CuSn (paragraphs 0063-0068). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method and packaging taught by Primavera et al. and 
Shibata et al. together, and form the alignment keys of a material comprising copper, as 
taught by Tago et al. The motivation for doing so at the time of the invention is that Tago 
et al. demonstrates that CuSn forms a strong bond with itself to join two semiconductors 
together (paragraphs 0063-0068). 

Claims 21 and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Primavera et al. (U.S. 2002/0044423) in view of Kamei et al (U.S. 2001/0008306). 

Regarding claims 21 and 57, Primavera et al. teaches the method and packaging 
of claims 1 and 37 (note 35 U.S.C. 102(b) rejection above), but does not teach that the 
body portion comprises a ceramic. 

Kamei et al. teaches a semiconductor package having a body portion and at 
least a first flexible appendage, the body portion comprising a ceramic (paragraph 0040; 
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72 in Fig. 2). The ceramic body portion ensures a leveling effect of the folded laminate 
(paragraph 0040). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method and packaging taught by Primavera et al. and 
form the body portion of a material that comprises a ceramic in order to ensure a 
leveling effect of the folded laminate, as expressly taught by Kamei et al. 

Claims 15 and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Primavera et al. (U.S. 2002/0044423) in view of Shibata et al. (U.S. 2002/0127773) 
as applied to claims 13 and 49 above, and further in view of D'Amato et al. (U.S. 
2004/0089880). 

Regarding claims 15 and 51, Primavera et al. and Shibata et al. together teach 
the method and packaging of claims 13 and 49 (note 35 U.S.C. 103(a) rejection above), 
but do not teach that at least one of the first and second alignment keys comprises a 
bump having a ring shape. 

D'Amato et al. teaches a ring-shaped alignment key for aligning a semiconductor 
wafer to a substrate (Figs. 10, 11a, and 11b; paragraph 0049). The mating alignment 
key is centered within the ring-shaped alignment key, aiding in alignment (paragraph 
0049). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method or packaging taught by Primavera et al. and 
Shibata et al. together, and further make one of the alignment keys ring-shaped, so that 
the mating alignment key can be easily centered, as taught by D'Amato et al. 
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Claims 25 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Primavera et al. (U.S. 2002/0044423) in view of Ma (U.S. 6,808,955). 

Regarding claims 25 and 61, Primavera et al. teaches the method of claim 1 and 
the packaging of claim 37 (note 35 U.S.C. 102(b) rejection above), but does not teach 
that at least one of the first and second semiconductor devices comprises a micro- 
electromechanical (MEMS) device. 

Ma teaches a method of packaging a micro-electromechanical device by joining 
two wafers face-to-face (Fig. 7; column 3, lines 25-42). This method improves product 
performance and decreases manufacturing costs (paragraph bridging columns 3 and 4). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method or packaging taught by Primavera et al., and 
further incorporate a MEMS device onto one of the semiconductor devices, since Ma 
teaches a that packaging a MEMS device face-to-face with another semiconductor 
wafer can improve product performance and decrease manufacturing costs. 

Allowable Subject Matter 

Claims 9, 16, 45, and 52 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claims 9 and 45, prior art does not teach or suggest, in combination 
with the other claimed limitations, that the second alignment key comprises a raised 



Application/Control Number: 10/815,496 Page 14 

Art Unit: 2813 

feature and is spaced a distance from a side edge of the second semiconductor device 
a distance that is shorter than the distance the first alignment key is spaced from the 
edge of the first semiconductor device. Shibata et al. teaches that the distances 
between the edges of the semiconductor devices and the alignment keys are equal, and 
there is no motivation to combine this teaching with other relevant prior art to arrive at 
the invention as claimed in claims 9 and 45. 

Regarding claims 16 and 52, prior art does not teach or suggest, in combination 
with the other claimed limitations, the combination of one ring-shaped alignment key 
and one L-shaped alignment key. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nicewarner, Jr., et al. (U.S. 5,646,446) teaches a packaging 
having a flexible appendage that folds to join two semiconductor devices face-to-face. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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